Studies with animal models are providing new insights into the pathology of hereditary spastic paraplegia, particularly how mutations in multiple, converging pathways can lead to this family of neuropathies.
Diseases of the nervous system -neuropathiesare diagnosed on the basis of criteria that include the affected nerve populations, age of onset and pathological hallmarks. Hereditary spastic paraplegia (HSP) is characterized by progressive spasticity and mild weakness in the lower limbs, in some cases accompanied by additional neurological symptoms including mental retardation and optic neuropathy [1] . Typically, the longest nerve fibers -those innervating the lower extremities -are the earliest to be affected, and these exhibit a dying back neuropathy in which damage to terminal and preterminal regions precede changes in cell bodies. This led to suggestions that axonal transport might be specifically affected in HSP, an idea that was reinforced by the discovery that a kinesin heavy chain mutation is responsible for some cases of HSP [2] . But the family of HSP diseases may be caused by defects in any one of over 20 genes, some of which are expressed in neurons whereas others are only in myelinating glial cells [1, 3] . In recent months, three papers [4] [5] [6] [3] and in animal models [7] . What they observed was the accumulation of retrogradely transported organelles, mainly in distal portions of axoplasm underlying nodes of Ranvier adjacent to abnormal myelin sheaths. The accumulations occurred in nerves from PLP null mice, in which all myelin lacks PLP; they were also observed in the limited number of myelin segments formed when glia from PLP null mice were transplanted into the spinal cords of shiverer mutant mice, which normally lack myelin basic protein and myelin sheaths. The transplanted mutant glia form patches of myelin that lacks PLP and vesicle accumulations were seen only in axon segments surrounded by mutant myelin.
These results suggested a specific local effect of the myelin sheath on retrograde axonal transport. Consistent with this, Edgar et al. [5] found that the accumulation of a tracer, fluorescent cholera toxin, in retinal ganglion cell bodies after injection into the superior colliculus was diminished in PLP null mice. A defect in retrograde signaling had previously been suggested to underlie some forms of HSP, given indications that abnormal endosome function is associated with this neuropathy [8] [9] [10] [11] . The mechanism by which changes in a myelin sheath could affect retrograde axonal transport remains to be determined, but previous studies [12, 13] had demonstrated that changes in axonal signaling are associated with myelination. Myelin sheaths were found to have both local effects on axonal kinases and phosphatases, as well as altering retrograde signaling [12] and neuronal gene expression [13] .
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